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Acetone plant extracts lose up to 87% of the acetone if
it is stored in glass containers with polyethylene stop-
pers at 40°C for a month. The influence of time and tem-
perature on the permeability of different stoppers to
acetone were determined. Overall Teflon film was the
best sealant followed by rubber, aluminium film and
polyethylene stoppers.
As it is imperative to quantify data when screening plants for
biological activity, extracts are usually dried and then dis-
solved in a suitable solvent to the required concentration.
However, when extracts are dried, it is frequently difficult or
impossible to redissolve the extract completely even if the
same extracting solvent is used. This problem can be
resolved by drying only an aliquot of the extract. By deter-
mining the mass present in the aliquot, the concentration of
the original extract can be determined accurately as long as
the volume stays constant. Consequently it causes prob-
lems if extracts are stored and the volume changes. Acetone
is an excellent extractant for initial screening because it
extracts a wide range of compounds of varying polarity, is
miscible with water and is relatively non-toxic in some bioas-
says (Eloff 1998). We have found that acetone extracts
stored in a refrigerator for long periods lost some of the ace-
tone by evaporation through the lids of sample holders. The
aim of this study was to compare different containers and
lids/stoppers used for storage of acetone plant extracts at
different temperatures.
Three types of containers were used i.e. (a) Polytops, a
smooth glass tube with a tightly fitting polyethylene stopper
(Merck), (b) Thomas tube, a narrow neck glass tube with a
rubber stopper and (c) a glass tube with screw cap covers
fitted either with an aluminium or (d) a Teflon seal inside the
Bakelite screw cap (Anatech Instruments). Because acetone
obviously does not pass through the glass, in effect the per-
meability of acetone through rubber (c. 8mm thick),
polypropylene (c. 1.5mm thick), aluminium film or Teflon film
both inside a Bakelite screw cap was compared. The diam-
eters of the container openings differed and consequently
the area through which the acetone could evaporate through
the lid/stopper also varied. Four millilitres of acetone were
placed into each of two duplicate containers and their mass
determined before placing in a commercial refrigerator
(7°C), at room temperature (20°C) or in an incubator (40°C).
The masses of the containers were determined after 7 days,
14 days and 28 days of storage.
There were major differences in permeability of acetone
through the different stoppers/lids used. Overall, the best
results were obtained with the Teflon seal followed by the
rubber stopper, the aluminium seal and the polyethylene
stopper (Table 1). The mass of the 4ml of acetone was cal-
culated as 3.152g at room temperature. The Polytop con-
tainers, which gave the poorest average result at all the tem-
peratures, gave the best results at 7°C over all periods. This
could be due to a difference in expansion coefficients of
glass and polyethylene. At a low temperature, the glass
probably contracted more than the polyethylene leading to a
tighter seal. If the glass expanded more than the polyethyl-
ene at higher temperatures, this would explain why the
Polytop that lost only 0.13% of its volume after 28 days at
7°C, lost 87% of its volume after 28 days at 40°C. It is not
apparent from the results in Table 1, which summarises the
averages loss of all the specific containers at different times
and temperatures, but there was a larger variation in results
with the Polytops than with the other containers.
Based on the effect of temperature on the kinetic activity
of acetone molecules, it is clear why an increase in temper-
ature led to a linear increase in loss of the solvent.  If the
relationship remained linear at lower temperatures, storing
the extracts at 1–3°C would have led to no loss based on
these results. Unfortunately storing plant extracts at very low
temperatures may lead to precipitation of relatively insoluble
components that could influence subsequent analyses. The
loss through different stoppers would probably be higher
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with solvents that are more volatile and lower with less
volatile solvents. The problem may therefore be exacerbat-
ed if different extractants are used in an effort to selectively
extract certain biologically active compounds (Kotze and
Eloff 2002) or when longer term stability studies (Eloff et al.
2001) are undertaken. The Polytops are by far the cheapest
of all the containers, but they gave poor results with acetone
at room and higher temperature. It may be a wise to weigh
sample containers when stored and check on the weight
before subsequent use so that any loss of solvent may be
compensated for. This would ensure that the concentration
of the sample has not changed. Alternatively the more
expensive Teflon stopper inserts are best used for valuable
samples.
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Table 1: Mass lost (mg) and average percentage of original volume lost from 4ml acetone in all the containers closed with different
inserts/stoppers over time (days) at different temperatures
Container sealant Average loss in time (days) Average loss at different temperatures (°C)
7 14 21 7 20 40 Average loss (%)
Teflon insert 10 21 45 7 24 45 0.7
Rubber stopper 43 154 331 46 104 377 5.7
Aluminium insert 135 261 603 47 125 827 10.7
Polyethylene stopper 227 518 976 2 972 748 18.3
Average loss (%) 3.3 7.6 15.5 0.8 9.7 15.8
